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ABSTRACT 
 
In order to assess deaf or hard of hearing children for autism, diagnostic tools 
such as the Autism Diagnostic Observation Schedule (ADOS) are used; however, the 
ADOS was not designed for use with hearing-impaired individuals.  This research aimed 
to survey clinicians with experience assessing deaf or hard of hearing children for autism 
and learn about their diagnostic practices.  Eleven of 27 clinicians completed the survey, 
each having had experience using the standardized ADOS.  The results of the survey 
revealed that clinicians took both visual and verbal modalities into account in selecting a 
module.  Also, contra the official instructions, clinicians reported making the 
modification of considering signs equal to words.  Other ADOS tasks were modified to 
accommodate deaf or hard of hearing children, response to name being the most 
commonly modified task.  Adaptations were decided and executed individually, 
introducing a margin of error in diagnosis and de-standardizing the ADOS.  The 
responses demonstrated that the ADOS should be adapted and standardized for use with 
deaf or hard of hearing children.  
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INTRODUCTION 
Autism Spectrum Disorder (ASD) is a set of neurobiological developmental 
disorders categorized by the Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-V), which includes symptoms in social communication and stereotyped or 
repetitive behaviors (American Psychiatric Association [APA], 2011).  Symptoms and 
severity vary for individuals, requiring complex diagnosis and treatments that demand the 
attention of a comprehensive team consisting of a variety of health professionals 
(Weissman & Bridgemohan, 2012).  In recent years, the prevalence of ASD has reached 
as high as one in 88 children, making the increase in diagnosis of the disorder the 
“fastest-growing serious developmental disability in the US” (Autism Society, 2011; 
CDC, 2012).  A subset of children with autism are deaf or hard of hearing.  Diagnosis of 
autism can be complicated in this group since both deafness and autism can be 
characterized by impaired communication, leading to possible misdiagnosis (Edwards & 
Crocker, 2008).  Correctly assessing the child is critical in providing the appropriate 
support for the patient since the communication impairments in both deafness and autism 
can benefit from early intervention (Wallis, Musselman, & MackKay, 2004).  However, 
there is no standardized measure for diagnosing autism in hearing-impaired children.  
Consequently, it is important to understand what modifications clinicians make to 
available tools for utilization with deaf or hard of hearing children and how such 
individualized deviations from guidelines can yield a margin for misdiagnosis.  The 
margin of error in diagnosis arises from using the tools to differentiate the similar 
symptomatology between deafness and autism.  The current gold-standard diagnostic 
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tool, the Autism Diagnostic Observation Schedule – Second Edition (ADOS-2), is 
commonly used by clinicians to assess children for autism.  It is the focus of this research 
to examine how the ADOS is administered to deaf or hard of hearing children in clinical 
practice.  Before looking at the diagnostic process, it is important to acquire an 
understanding of autism and hearing impairments separately.  A closer look at autism 
characteristics will provide an understanding of what the tool targets in the diagnostic 
process.  Similarly, information regarding the hearing impaired will provide insights 
towards the challenges in diagnosing autism in this group. 
Autism Spectrum Disorder 
 Since the first description of autism by Kanner in 1943, autism spectrum disorder 
has been redefined many times, yet it retains the fundamental features of impaired social 
engagement and inability to relate to others (Volkmar, Lord, Bailey, Schultz, & Klin, 
2004).  Subsequently, Rutter’s description of the four diagnostic features became the 
guideline for American Psychiatric Association’s (APA) first Diagnostic and Statistical 
Manual of Mental Disorders (DSM) in 1952: onset of symptoms before 30 months, 
impaired social development, communicative development, and an adherence to 
sameness (Volkmar & Lord, 2007).  The DSM is presently on the verge of its fifth 
revision, which modifies the criteria laid out by DSM-IV-TR.  Presently, a patient is 
diagnosed with ASD according to impairments in categories of social interaction, 
communication, and stereotyped behaviors; additionally, the criteria specify that age of 
onset must be before three years of age and that symptoms cannot be attributable to Rett 
disorder or childhood disintegrative disorder (APA, 2000).  The forthcoming DSM-V 
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revision introduces a dimensional model of understanding ASD rather than a categorical 
approach where it allows for multiple diagnoses with other conditions.  The previous 
distinctions between Pervasive Developmental Disorder – Not Otherwise Specified 
(PDD-NOS), autistic disorder, and Asperger’s syndrome will be collapsed into a single 
diagnosis of ASD (Tanguay, 2011; Towbin, 2005).  Noteworthy in this revision is the 
merging of the social and communication criteria, producing a narrower and more 
specific category, effectively eliminating 40% of the individuals diagnosed by DSM-IV-
TR (McPartland, Reichow, & Volkmar, 2012).  The understanding of autism may change 
as research yields more information, but the core features remain consistent independent 
of the rigid categories of either version, which are stereotyped or repetitive behaviors and 
deficits in social communication. 
Restricted, repetitive behaviors, interests, or activities  
 Motoric features and stereotyped behaviors are one of the core symptoms that can 
be present in individuals with autism.  According to the DSM-V, this category includes 
restricted, repetitive patterns of behaviors, interests, and activities (Table 1) (APA, 2011).  
Many parents first seek an evaluation most often when they notice the toddler’s 
stereotyped mannerisms.  These common, unusual features of autistic children include 
hand flapping and flailing (Wimpory, Hobson, Williams, & Nash, 2000).  Although these 
actions may be normal for some toddlers, the frequency of these actions can be alarming 
for some parents.  Additionally, child’s play behaviors can be indicative of spectrum 
behavior.  Rather than playing with the objects’ functions, an autistic child may spin, line 
up, or stack their toys (Wimpory et al., 2000).  The manners in which the toddler plays 
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can be revealing of the development path and can provide an impetus to seek an 
evaluation. 
Table 1  Diagnostic Criteria for Autistic Disorder  Criteria for diagnosis, according to 
DSM-V; these criteria are also core symptoms of ASD (APA, 2011). 
All 4 Criteria must be met, with all 3 items from 1. and at least 2 from 2. : 
1. Deficits in social communication and interactions across context, not 
accounted for by other developmental delays, as manifested by all of the 
following: 
a. Lack of social or emotional reciprocity 
b. Deficits in non-verbal communication behaviors like eye contact and  
     body language 
c. Deficits in developing and maintaining relationships 
2. Restricted, repetitive patterns of behaviors, interests, or activities, as 
manifested by at least two of the following: 
a. Stereotyped or repetitive speech, movements, or use of objects 
b. Excessive adherence to routines and/or patterns 
c. Highly fixated interest, abnormal in intensity or focus 
d. Hyper- or hypo-sensitivity to sensory inputs 
3. Symptoms must be present in early childhood although they may not 
developmentally manifest until social expectations exceed limited 
capacities 
4. Symptoms must come together to limit and impair everyday functioning 
 
 
Since nonverbal communication develops before speech, motoric impairments are 
often the first manifestations of autistic behaviors prior to communication deficits (Stone 
& Caro-Martinez 1990).  Children normally display behaviors that indicate intent to 
communicate but many children with autism show less desire to point and grab (Volkmar 
& Chawarska, 2008).  The lack of initiative to communicate with parents can be alarming 
in addition to other distancing characteristics like stiffness and resistance to contact, 
which further the disconnectedness between parents and children.  Some children display 
the opposite behaviors to stiffness, becoming floppy and passive in response to touch 
(Prior & Ozonoff, 2007).  Other motoric impairments observed include issues with motor 
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imitations, balance, praxia, and gait (Wetherby, Prizant, & Schuler, 2000; Goldstein, 
Johnson, & Minshew, 2001).  Also, some children fail to develop anticipatory posture 
and are unable to uphold themselves steadfastly causing them to lose balance easily, have 
an abnormal gait, or lose the ability to stand upright when coddled (Volkmar & 
Chawarska, 2008).  Motoric impairments can also affect communication; for example, 
dyspraxias can complicate a child’s ability to communicate physically since the 
neurobiological disorder affects the coordination of movements and sensory processing, 
resulting in abnormal communicative functions (MacNeil & Mostofsky, 2012; Dziuk et 
al., 2007).  Aggressive behaviors are another area of concern that manifest as stereotypies 
like temper tantrums, punching, biting, screaming, and self-injurious mannerisms like 
head banging (Prior & Ozonoff, 2007).  Another criterion laid out by the DSM-V as part 
of stereotyped behaviors is an adherence to sameness, including movements, the order of 
how a task is completed, or a daily routine (APA, 2011).  Although abnormal motoric 
behaviors can be indicative of ASD, social communication is a critical factor in 
diagnosing autism. 
Social and communicative deficits 
 Common reported symptoms of ASD are often associated with delayed 
communication and social development.  The term communication refers to all forms of 
sending and receiving messages; thus, impairments can exist in both the verbal and 
nonverbal modalities (Paul, 2007).  Therefore, a lack of speech development does not 
necessarily signify a loss of communicative intent since communication includes speech 
and non-verbal communication such as American Sign Language (ASL).  
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Communication impairment is often rooted in the inability to adapt discourse following a 
response and as a consequence of social impairments (Tager-Flusberg, 1996).  Therefore, 
it is difficult to separate social and communicative impairments since the two are closely 
intertwined, a relationship represented by the DSM-V’s collapsing of the previously 
separated categories. 
Within the first year of life, parents may become suspicious of their child’s 
development due to peculiar characteristics of communication and the impairments in 
language become even more noticeable in the second year (Tager-Flusberg, Paul, & 
Lord, 2005).  Early signs may be observed: the baby may be quiet or may not babble 
much, avoid looking at faces, or fail to respond to his/her name (Volkmar, Chawarska, & 
Klin, 2005).  The first nonverbal forms of communication such as nodding, shaking, and 
pointing may not fully develop in autistic children (Stone, Ousley, Yoder, Hogan, & 
Hepburn, 1997).  Subsequently, typically developing (TD) children begin to develop 
speech but as many as 40-50% of children with autism do not develop speech beyond 
single words and simple combinations until much later; some do not develop 
communicative language at all (Paul, 2007).  The delays become even more apparent 
with age due to increased language demands in children’s environment.  At age three, 
some autistic children may still not be very responsive and attentive to voices resulting in 
even later language development (Lord, Shulman, & DiLavore, 2004).  Many TD 
children are able to exhibit different discourse skills like narratives and descriptions by 
the age of three, while autistic children show delays in verbal tasks such as conversations, 
descriptions, and other verbal need-based requests (Paul, 2007; Klin, Chawarska, Rubin, 
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& Volkmar, 2004).  Furthermore, autistic speech is sometimes characterized by 
abnormalities like echolalia, unusual prosody, literalness, concreteness, pronoun 
reversals, and inability to initiate and maintain conversations (Prior & Ozonoff, 2007; 
Tager-Flusberg, 1996).  Impaired prosodic features include vocal quality, intonation, and 
stress patterns (Paul, 2007).  Pronoun reversals are when the child answers a question 
with the same pronoun used by the questioner, which may be a manifestation of echolalia 
or the repetition of words (Lee & Hobson, 1994).  Even if the child does develop speech, 
as many as 20% of children between one to three years old with ASD are reported to 
experience regression where they begin to lose learned words, combinations, and 
semantic and pragmatic uses in social situations (Kobayashi & Murata, 1998).   
As TD children age, they show progress in speech, particularly in pragmatics and 
communicating with the intent to share.  However, many individuals with autism may 
have impaired pragmatic usage of language, even in milder forms of autism (Tager-
Flusberg et al., 2005).  For instance, some individuals with milder forms of autism may 
have fluent speech but have limited pragmatic use, showing deficits in the social use of 
language in context.  Children with autism also tend to communicate less frequently than 
TD children (Stone et al., 1997).   
Furthermore, autistic children often display behaviors such as “self-isolation and 
lack of communication,” which do not signify an inability to communicate but rather a 
deficiency in social interactions (Prior & Ozonoff, 2007).  From a young age, parents 
may notice less response to communicative attempts, which can cause parents to feel a 
lack of bonding with their child, though some higher-functioning children may not be as 
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severely affected (Pressman et al., 1998).  In addition, parents may feel further 
disconnected since autistic children generally seek less comfort or help from parents  
(Prior & Ozonoff, 2007).   The lack of bonding is not limited to parents but observed with 
peers as well due to a poor understanding of others’ emotions and intentions (Mundy, 
Sigman, & Kasari, 1990).   
Deficits in social interactions including social reciprocity and initiation of social 
interactions are characteristic of autism.  In addition, autistic children may have limited 
engagement with their social surroundings, which further hinders their ability to develop 
skills.  The deficits in producing and reciprocating social cues can manifest in behaviors 
such as infrequent eye contact, lack of responsiveness to social stimuli, inability to 
initiate or maintain relationships with peers, and lack of interest in social engagements 
(Maestro et al., 2002).  In addition, children with autism are reported to show a lack of 
cooperation and engagement, indifference, passivity, and distractibility in activities or 
conversations with others (Shumway & Wetherby, 2009).  The difficulty in engaging in 
and understanding the purpose of social situations is also due to their deficit in 
identifying with others (Volkmar et al., 2005).  Due to the deficit of understanding others, 
some autistic children may have difficulties with imitation.  For example, children with 
autism may have difficulties in imitating and expressing emotional facial expressions 
because they have a hard time interpreting another person’s facial expressions (Charman 
et al., 1997).  This struggle with self-other-identification is one of the social 
characteristics of autism, an inability to understand another person’s point of view 
(Hobson & Lee, 1999).  This deficit may also explain the pronoun reversals observed in 
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some autistic children, where the reversal occurs because they fail to grasp the vantage 
point of the speaker (Lee & Hobson, 1994).  
Joint attention and theory of mind 
Impairments in joint attention and theory of mind (ToM) are two prominent 
characteristics of autism which result in a lack of interest in interacting and sharing with 
others, and deficits in understanding their emotions, respectively.  Joint attention is the 
natural tendency to share with another person by pointing, bringing, or gesturing towards 
an object or event, which typically starts at about one year (Leekam et al., 2000).  Joint 
attention is an important development in children since it indicates communicative and 
social progress and allows them to bridge a connection with others (Mundy, Sigman, 
Ungerer, & Sherman, 1987).  However, this desire to share attention with another 
individual regarding interests, objects, and narratives is often impaired or apparently 
lacking in autistic individuals (Leekam et al., 2000).   Furthermore, the frequency of 
initiating joint attention can also be a strong predictor of speech onset for children with 
ASD where lower frequency can indicate a delayed onset (Charman et al., 1997). 
 Autistic children may attempt to establish joint attention in a different way from TD 
children by using others’ hands to grab items, for example (Edwards & Crocker, 2008).   
A deficit in the ToM, the understanding of others’ intentions and states of mind 
such as false belief, ignorance, and comprehending their thoughts and emotions, is a 
characteristic of autism (Peterson & Siegal, 1995).  ToM is the awareness that others may 
have their own intentions and desires that are different from one’s own and that these 
mental states influence behaviors, an understanding developed from social interactions 
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(Jackson, 2001; Peterson & Siegal, 2000).  Autistic children are delayed in their 
acquisition of ToM as opposed to TD children (Peterson, Wellman, & Liu, 2005).  ToM 
involves the assumption of others’ perspectives as one’s own, possibly explaining the 
pronoun reversals seen in some individuals with autism.   
Deaf or hard of hearing in relation to ASD 
According to the National Institute of Deafness and Other Communication 
Disorder, two to three out of 1,000 children in the United States are born deaf or hard of 
hearing.  Also, approximately 95% of deaf children are born to hearing parents, which 
can limit their access to language if the parents are not fluent in sign language (Mitchell 
& Karchmer, 2004).  Deaf or hard of hearing children can have a variety of linguistic 
backgrounds; children of deaf parents are raised with exposure to sign language whereas 
children of hearing parents may be exposed to speech alone or to both speech and sign 
language.  Deaf or hard of hearing children who are exposed to signs from birth acquire 
sign language normally as TD children develop speech (Humphries et al., 2012).  On the 
other hand, if deaf or hard of hearing children are not exposed to signs, their language 
and overall cognitive development could be hindered (Schick, de Villiers, de Villiers, & 
Hoffmeister, 2007).  This delayed language development in deaf children can resemble 
the deficit in communicative intent seen in children with autism; therefore, the diagnostic 
process of autism in deaf or hard of hearing children requires careful evaluation (Vernon 
& Rhodes, 2009).  Communicative impairment may be severe if children are both hearing 
impaired and autistic (Szymanski, Brice, Lam, & Hotto, 2012).  Thus, the assessment of 
autism in deaf children is an important step in providing the appropriate support and 
 11 
earliest intervention for either or both impairments (Roper et al., 2003).   It is important 
discuss the characteristics, differences, and similarities of children who are deaf or hard 
of hearing compared to autistic children.    
Deaf or hard of hearing children with hearing parents may grow up in an 
environment with limited communication and social interactions causing them to try to 
impose order and control onto their world, resulting in restrictive and patterned behaviors 
observed in some autistic children (Edwards & Crocker, 2008).  Moreover, the symptoms 
of a communication disorder like ASD may be observed in deaf or hard of hearing 
children with no early exposure to signs.  For example, there may be lower frequency and 
duration of interactions observed in deaf children, similar to the communication deficits 
in autism.  Deaf children often attempt communication as much as hearing children but 
some degree of language delay can be a factor in the observed lower frequency in early 
life (Vandell & George, 1981).  
Often, language delays observed in deaf children, especially those of hearing 
parents, result in less developed social skills when compared to those of deaf parents 
(Humphries et al., 2012).  Thus, a hearing impairment can have a negative impact on the 
ability to form and maintain relationships in a similar manner to an autistic child (Antia 
& Krienmeyer, 2003).  The lack of a consistent social environment leads to attachment 
patterns that are dissimilar to TD hearing children and closer to autistic behaviors 
(Pressman et al., 1998).  Therefore, a good communication model is the foundation for 
deaf children’s development of communication, play, and social reciprocity skills.   
 Eye contact and facial expressions are the first means of preverbal communication 
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TD children use to socialize, and deaf toddlers also exhibit these expected behaviors 
(Edwards & Crocker, 2008).  Additionally, children who are deaf or hard of hearing and 
are exposed to signs should be developing play skills, building and maintaining 
relationships, and producing and interpreting emotions normally (Woolfe, Want, & 
Siegal 2002).   However, a poor communicative environment can cause some children to 
show poor eye contact along with limited use of gestures.  Also, deaf children tend to 
develop joint attention and express communicative intent normally.  Deaf or hard of 
hearing children normally acquire ToM like their hearing peers, though children of 
hearing parents may show delayed development (Peterson et al., 2005; Schick et al., 
2007).  Thus, deaf and hard of hearing children grow up in a wide variety of linguistic 
situations.  Deaf children of deaf parents are advantaged vis-à-vis deaf children of 
hearing parents, who may lack normal exposure to accessible language and suffer 
language and cognitive delays as a result.  Since up to 95% of deaf children fall into this 
latter category, the presence of an ASD may be difficult to detect.  It is thus important for 
clinicians to have tools available for diagnosing autism that are suitable for use with deaf 
and hard of hearing children. 
Diagnostic tool: Autism Diagnostic Observation Schedule  
 An early lack of communication from children usually prompts parents to seek 
professional advice and possibly a clinical diagnosis.  Deaf or hard of hearing children 
normally exhibit some language acquisition delays, making assessment of autism more 
difficult (Humphries et al., 2012).  Oftentimes, a multi-disciplinary team that includes a 
speech and language therapist who specialize in deafness, in addition to a psychiatrist and 
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clinical psychologist can be useful in correctly diagnosing a patient (Edwards & Crocker, 
2008).  A multi-disciplinary team is important because little is known about the 
development of communication in nonspeaking children who are diagnosed with autism.  
However, diagnosis remains complicated even with a multifaceted approach due to the 
lack of proper tools to diagnose autism in deaf children.  For example, the gold-standard 
tool, the ADOS-2, is not tailored for deaf children since some aspects are designed to 
evaluate spoken language abilities and it is currently unclear how these should be 
adjusted or adapted for sign language.  
The ADOS-2 is a standardized, semi-structured interaction in which clinicians 
elicit and rate observed behaviors on a series of tasks.  Consistent with DSM-V’s criteria 
for autism, the tool assesses the individual’s characteristics in the realm of social 
communication, and restricted interests.  The activities, materials, tasks, behaviors, and 
scoring are all standardized in the assessment (Lord et al., 2000).  Earlier versions of the 
ADOS, such as the one introduced in 1980s and the Pre-Linguistic-ADOS (PL-ADOS), 
lacked the naturalistic observation components contained in the ADOS-2.  Although the 
PL-ADOS was adapted to assess nonverbal two- to five-year-olds, the 30-minute sessions 
constricted individuals to sitting at a table, which was not efficient for eliciting 
communicative and play behaviors (Lord et al., 2000).  Consequently, semi-structured 
planned social situations called presses are incorporated into ADOS-2 and are used to 
evoke spontaneous behaviors as a result of structured scenarios.  
The PL-ADOS was a revision of ADOS to extend the applicable age including 
expressive language age to younger children.  However, further separation was needed to 
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assess a range of ages and language levels, resulting in the four modules of the ADOS – 
Generic; more recently, the Toddler Module was added to the ADOS-2.  A single module 
is selected for the assessment of an individual based on the level of expressive language 
since it is “the strongest predictor” of the assessment’s outcome; the effect of language on 
social interactions and play can lead to over-diagnosis in children with lower language 
abilities and the converse is also true (Lord et al., 2000).  Since a deaf child’s expressive 
language development can be more complex than hearing children, it is important to have 
the appropriate tool to evaluate for autism.  However, tools like the ADOS have thus far 
not adapted for hearing impaired individuals although an accurate diagnosis is necessary 
in order to provide the child with the correct services.   
Each module of the ADOS varies in terms of its activities, but all modules are 
based on evaluating behaviors that fulfill the DSM-V’s criteria.  The Toddler Module is 
designed for children 12-30 months of age with inconsistent phrase speech.  Modules 1 
and 2 are most often used for younger children with pre-verbal or single words and 
phrase speech, respectively (Lord, Rutter, DiLavore, & Risi, 1999).  Module 1 consists of 
ten activities that are focused more on play ability and responses to various stimuli.  
Module 2 has 14 activities that include tasks requiring speech construction and 
conversation.  The tasks in module 2 can be regarded as more advanced though both 
modules require a level of expressivity that is impaired in autistic individuals (Table 2).  
Both modules include tasks that involve hearing tasks and speech oriented responses in 
the coding such as response to name, conversation, and telling a story, for example.  The 
activities in each module elicit spontaneous naturalistic responses that should be strictly 
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coded by the clinician based on observable behaviors.  The scoring of each measure on 
the ADOS is categorized into communication, reciprocal social interaction, play, and 
stereotyped behaviors and restricted interests domains.  Both communication and social 
interaction domains are regulated by ASD cut-off scores, then the two domains are 
combined to meet another cut-off score.  Scores are then classified as autism, ASD, and 
nonspectrum, which are not equivalent to a diagnosis.  The measures for the domains are 
listed in Table 3 (Lord et al., 1999).   
The usefulness of the ADOS depends on proper administration of the modules.  
Module selection is crucial because the language and task demands are significant in 
correctly assessing an individual’s impairments (Molloy, Murray, Akers, Mitchell, & 
Manning-Courtney, 2011).  Each module contains tasks that require some verbal 
receptive and expressive abilities, which is a consideration in administering the ADOS to 
deaf individuals.  
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Table 2  Tasks in Modules 1 and 2 of the ADOS  (Lord et al., 1999) 
Module 1 
Preverbal/single words 
Module 2 
Phrase speech 
Free play 
Response to name 
Response to joint attention 
Bubble play 
Anticipation of a routine with objects 
Birthday party 
Snack 
Responsive social smile 
Anticipation of a social routine 
Functional and symbolic imitation 
 
Free play 
Response to name 
Response to joint attention 
Bubble play 
Anticipation of a routine with objects 
Birthday party 
Snack 
Construction task 
Make-believe play 
Joint interactive play 
Conversation 
Demonstration task 
Description of a picture  
Telling a story from a book 
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Table 3  Modules 1 and 2 List of Measures in Domains of ASD  (Lord et al., 1999) 
Module 1 
Preverbal/single words 
Module 2 
Phrase speech 
Communication  
• Frequency of vocalization 
directed to others 
• Stereotyped/idiosyncratic 
use of words or phrases 
• Use of other’s body to 
communicate 
• Pointing 
• Gestures 
Reciprocal social interaction 
• Unusual eye contact 
• Facial expressions directed 
to others 
• Shared enjoyment in 
interaction 
• Showing 
• Spontaneous initiation of 
joint attention 
• Response to joint attention 
• Quality of social overtures 
Play 
• Functional play with objects 
• Imagination/creativity 
Stereotyped behaviors and restricted 
interests 
• Unusual sensory interest in 
play material/person 
• Hand and finger and other 
complex mannerisms 
• Unusually repetitive 
interests or stereotyped 
behaviors 
Communication 
• Amount of social 
overtures/maintenance of 
attention 
• Stereotyped/idiosyncratic 
use of words or phrases 
• Conversation 
• Pointing 
• Descriptive, conventional, 
instrumental, or 
informational gestures 
Reciprocal social interaction 
• Unusual eye contact 
• Facial expressions directed 
others 
• Spontaneous initiation of 
joint attention 
• Quality of social overtures 
• Quality of social response 
• Amount of reciprocal social 
communication 
• Overall quality of rapport 
Imagination/creativity 
Stereotyped behaviors and restricted 
interests 
• Unusual sensory interest in 
play material/person 
• Hand and finger and other 
complex mannerisms 
• Unusually repetitive 
interests or stereotyped 
behaviors 
  
Aims and Objectives 
 Both deafness and autism can entail language and cognitive delays though they 
may be result from very different circumstances: the former from a lack of early exposure 
to accessible visual communication (sign language) and the latter from a neurobiological 
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developmental disorder.  Cases in which deafness and autism co-occur deserve 
investigative attention, especially with regard to diagnosis.  Although the ADOS has been 
adapted to account for various verbal skills, it is inappropriate in its current form for 
children who are deaf or hard of hearing.  In fact, the ADOS warns against use with deaf 
individuals.  However, clinicians may still be inclined to adapt the ADOS for use in the 
absence of proper tools.  If this is the case, then a lack of a standardized instrument and 
the dissimilarities between American Sign Language and speech may cause variable 
modifications to the ADOS when used with deaf children.  These adjustments made by 
clinicians may provide a margin for misdiagnosis.  The objectives of this study are thus:  
1. To assess the levels of expertise of clinicians involved in diagnosis of autism in 
deaf children; including but not limited to: familiarity with autism, ASL, 
utilization of interpreters, and what demographic is most involved with the subset. 
2. To examine the determinant factors for module selection when ADOS is used. 
3. To survey the modifications clinicians made to ADOS and how the changes differ 
across the modules. 
4. To evaluate the shortcomings and challenges clinicians face in diagnosing autism 
in deaf children. 
It is the goal of this thesis to specifically focus on autistic deaf children since little is 
currently known about this special subgroup.  The preliminary purpose is to reveal the 
challenges clinicians face in diagnosing deaf children with autism and how those 
challenges are solved.  This information can be used for future studies and developments 
towards both specific and universal assessment tools to benefit both communities.  
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METHODS 
To understand the challenges clinicians face in diagnosing autism in deaf and hard 
of hearing children, a survey was designed to gather information about clinical practice. 
The survey was accessible via the Internet, utilizing the website SurveyMonkey 
(www.surveymonkey.com) as the domain to collect data.  Aaron Shield, Ph.D. of Boston 
University and Deborah Mood, Ph.D. of University of Colorado-Denver developed the 
project and survey. 
The purpose of this project was to collect information from professionals who 
have experience evaluating deaf and hard of hearing children for autism.  Specifically, 
the survey was designed to learn which tools professionals use to diagnose autism in deaf 
and hard of hearing children, and whether or not they use the ADOS, the current gold-
standard instrument.  If the ADOS is used, the survey sought to discover in what ways it 
is being used and whether or not modifications in administration and scoring are made 
when used with deaf children.  
Design of survey 
The survey is included in its entirety in Appendix I.  The 37-item survey ranged 
from free-response to categorical answers.  There were seven sections consisting of: 
background information, deaf-related experience, autism-related experience, use of 
ADOS, ADOS with children who are deaf or hard of hearing, modifications of modules, 
and scoring.  Sections 5 through 7 contained questions regarding experience assessing 
deaf or hard of hearing individuals using the ADOS; therefore, only participants who had 
experience with the ADOS completed the whole survey.  
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Section one consisted of the participant’s basic background information.  There 
were eight items inquiring about age, sex, hearing status, educational, professional 
background, place of practice and age groups with which they had worked.  The purpose 
of these questions was to acquire basic knowledge about the participants in order to 
subsequently analyze their responses.  The second and third sections asked about 
experience with deafness and autism, respectively.  Both sections questioned the 
participants about their experience and frequency in working with individuals of both 
groups. Also, the survey asked about familiarity with ASL, use of interpreters, experience 
assessing autism, and use of specific diagnostic tools.  Experience in evaluating deaf/hard 
of hearing children for autism spectrum disorder was a requirement for continuing on 
with the survey at this point.  Section four asked about experience with the ADOS; 
respondents who did not have experience with the ADOS did not continue on with the 
rest of the survey. 
The fifth section consisted of questions about how the ADOS is administered; 
more specifically, what modes of communication are used and if there is a third-party 
interpreter.  Then, the participants were asked about module selection factors and if they 
adhere to or modify the original procedures.  Section six asked respondents to detail the 
modifications made to each module when used with children who are deaf or hard of 
hearing, including tasks omitted during administration.  The last section consisted of 
questions about adherence to the scoring algorithm or how they are adapted.  
Additionally, the participants were asked about their opinions on the usefulness of ADOS 
when applying to children who are deaf or hard of hearing, which concluded the survey. 
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Participants 
The participants of this study were invited to complete the survey electronically.  
The survey’s link was posted on discussion boards; additionally, participants were 
recruited via electronic mailing lists targeted towards professionals who have worked 
with deaf or hard of hearing children and autistic children.  At the end of the data 
collection period for this project, 27 participants had submitted responses to the survey. 
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RESULTS 
Demographic information 
A total of 27 respondents participated in the survey though only 24 entries 
provided information beyond their professional backgrounds.  Only 24 respondents will 
be reported on.  Nineteen (79.2%) of the 24 respondents were female.  All but one 
participant was older than 30 years old; eight were between 30-39, seven were between 
40-49, five were between 50-59, and three were between 60-69 years old.  The majority 
of the clinicians’ hearing status was hearing (18), four were hard of hearing and two were 
deaf.  All participants had earned at least a Bachelor’s degree with most having earned a 
Research Doctorate.  Other educational backgrounds included: Specialist degree, Doctor 
of Psychology, Master’s degree, and Medical Doctor degree (Figure 1).  With these 
educational backgrounds, ten of 24 respondents reported working as school psychologists 
and seven were clinical psychologists; one person listed both.  Other professions 
included: a developmental pediatrician or diagnostician, a speech-language pathologist, 
an audiologist researcher, two psychiatrists, and one person who was both a counselor 
and social worker.  These professionals worked in a variety of settings that included 
public schools, schools for the deaf, mental health facilities, private schools, universities, 
private practice, hospitals, support services sector, and governmental departments (Table 
4).  All but one individual in this sample worked with children of elementary (age 6-11) 
and middle school (age 11-14) ages.  Also, twenty-one of the respondents had experience 
with early childhood and high school ages, and less commonly with infants and toddlers, 
young adults, and adults, as seen in Figure 2. 
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Figure 1  Highest Degrees Participants Received  BA – Bachelor’s degree; MA/MS – 
Master’s degree; MA+ - Specialist degree; Ph.D. – Research Doctorate; MD – Medical 
Doctor; Psych.D. – Doctor of Psychology. 
 
Table 4  Participants’ Professions and Work Settings  One participant marked both 
School and Clinical psychologist.  Some participants indicated multiple places of work. 
 
Professions Place of Work 
School psychologist 11 Day or residential school for the deaf 9 
Clinical psychologist 8 Mainstreamed deaf program (public school) 8 
Psychiatrist Diagnostician 2 Mental health facility 7 
Diagnostician 1 Hospital 6 
Social worker 1 General Education (public school) 5 
Speech-language pathologist 1 Other special education program (public school) 5 
Audiologist 1 University 4 
Counselor 1 Private or nonpublic school 3 
Mental health counselor 0 Private practice 3 
Teacher of the Deaf 0 Vocational rehabilitation 0 
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Figure 2  Age Groups with which Professionals Work  Most have experience working 
with multiple groups.  Age 0-3 – infants and toddlers; 3-6 – early childhood; 6-11 – 
elementary; 11-14 – middle school; 14-22 – high school; 18-25 – young adults, post-high 
school; 25+ – adults.    
 
Experience and training 
Deaf-related experience and training 
Eleven respondents had more than 20 years of experience in their practice and 
most had at least five years (Table 5).  However, only 22 participants reported having 
experience working with deaf or hard of hearing individuals, thus reducing the total 
number of evaluable entries.  Twenty-one of these participants reported working 
frequently – at least once a month – with individuals who are deaf or hard of hearing 
while the remaining respondent reported working with such individuals occasionally 
(every 3-4 months).  Eight respondents had worked with deaf and hard of hearing 
children for over 20 years and most had at least five years of experience.  These 
professionals were trained in deafness and many had received multiple sources of 
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training.  Most had participated in specialized training programs and supervised 
internships or postdoctoral training, though a few had been trained via family experience 
or were deaf or hard of hearing themselves (Table 6).  As a result, all but two of the 
respondents reported sign language skills that were above the basic, survival level.  Some 
of these professionals were proficient in British Sign Language (BSL) rather than ASL, 
reflecting the fact that six of the respondents resided in the United Kingdom.  Although 
many of the respondents were fluent in sign language, 14 used an interpreter when 
working with deaf or hard of hearing individuals (Table 7).  On the other hand, eight 
rarely or never used a sign language interpreter when working with this population. 
Table 5  Years of Experience  Experience in respective practices, years working with 
deaf or hard of hearing individuals, and years working with ASD. 
 
 Overall Practice Deaf or hard of 
hearing 
Autism Spectrum 
Disorder 
1-4 years 1 2 1 
5-9 years 4 3 4 
10-14 years 5 5 7 
15-19 years 3 4 2 
20+ years 11 8 8 
 
Table 6  Methods of Training in Deafness There are multiple sources of training per 
individual for a few of the entries.  
 
Training in deafness 
Specialized training  11 
Generalist graduate training 5 
Supervised internship/postdoctoral training  7 
Family experience 1 
Deaf or hard of hearing 3 
On the job training 3 
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Table 7  Fluency of the Respondents in Sign Language  The numbers include BSL: 1 
fluent, 4 intermediate, and 1 basic. 
 
Fluency in sign language Work with interpreter 
Fluent or native 10 Always 1 
Intermediate, conversational 10 Frequently 8 
Basic, survival 2 Occasionally 5 
Not proficient in sign language 0 Rarely or never 8 
 
Autism-related experience and ADOS training 
All 22 respondents worked with autistic children in some capacity; most had more 
than five years of experience working with children with ASD though some had worked 
with them more frequently (Table 5; Table 8).  Twenty-one of 22 respondents had 
experience assessing children who are deaf or hard of hearing for ASD.  Amongst those 
with experience screening for autism, the instruments most used with children who are 
deaf or hard of hearing were a developmental or clinical interview and the ADOS.  Other 
tools used can be seen in Table 9.  Twelve of the 21 professionals with experience 
assessing children who are deaf or hard of hearing for autism used the ADOS, though not 
all of them had used the ADOS with this population.  The trainings these respondents 
received regarding the ADOS were also diverse.  Some professionals were trained to 
administer the ADOS through multiple types of training but half of the 12 had completed 
the Western Psychological Services (WPS) training or an equivalent to attain clinical 
reliability level (Table 10).  Similarly, five respondents reported receiving training to 
attain research reliability in ADOS. 
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Table 8  Frequency of Work with Children who are Deaf or have ASD    
  
 Deaf or hard of hearing ASD 
Never 0 0 
Rarely (1 per year or less) 0 0 
Occasionally (every 3-4 months) 1 3 
Somewhat often (nearly every month) 0 7 
Frequently* (every month) 21 11 
Other** 0 1 
*Many who indicated Frequently detailed that it is daily.  **Other in ASD: regular 
meetings with 2 children in program. 
 
Table 9  Tools Used to Assess Children who are Deaf or Hard of Hearing for Autism  
More than one tool was selected for multiple respondents.  
 
Assessment tools 
ADOS – Autism Diagnostic Observation Schedule 13 
ADI-R – Autism Diagnostic Interview – Revised 7 
SCQ – Social Communication Questionnaire 2 
SRS – Social Responsive Scale 0 
CARS2 – Childhood Autism Rating Scale 10 
GARS2- Gilliam Autism Rating Scale 10 
DSM-IV checklist 11 
Developmental/Clinical Interview 17 
 
Table 10  Methods of Training for the ADOS  There are multiple sources of training 
per individual for a few of the entries. WPS – Western Psychological Services. 
 
Training in ADOS 
Clinic reliability – WPS or equivalent 6 
Research reliability 5 
Informal  3 
Supervised training 3 
 
Administering the ADOS, specifically to deaf or hard of hearing individuals 
Ten of the 12 professionals administered the ADOS to children with spoken 
language paired with sign language, also known as total communication (TC).  
Additionally, six used the ADOS with children whose communication modality is either 
ASL or BSL only and one respondent reported using the ADOS with children with cued 
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speech.  When administering the ADOS to children who are deaf or hard of hearing, eight 
respondents communicated directly with the children using their visual communication 
system while two administered it through an interpreter; however, four of the respondents 
clarified that they worked with others who can directly administer the ADOS.  One 
participant reported both communicating directly and using an interpreter.   
When administering the ADOS, six respondents reported gathering clinically 
useful information but did not strictly follow standardized procedures.  Three adhered 
strictly to the procedures, one participant switched between both options depending on 
the patient, and another made some accommodations while attempting to follow standard 
procedures as much as possible.  This last option was common among those who tried to 
gather clinically useful information; many reported activity substitutions and alterations 
because of a child’s deafness and one worked with a speech pathologist to help gather 
clinical information.  Essentially every respondent made modifications while 
administering the ADOS to children who are deaf or hard of hearing.  In particular, nine 
respondents considered signs to be equivalent to spoken words even though the ADOS 
clearly states that signs are not to be considered as words.  However, this instruction 
affects module selection since a lower module will be selected if signs are not counted as 
words.  They also modified tasks, their interpretation of the scoring for certain items, 
materials, and omitted certain tasks all together (Table 11).  Certain tasks in the modules 
are designed to observe and score verbal communication, however some clinicians scored 
sign language in place of speech.  Although no respondent reported modifying the 
scoring algorithm, respondents did report this type of reinterpretation of scoring.   
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Modifications varied between different modules and module selection itself 
depended on several factors.  Respondents reported basing their module selection 
decision on the complexity of sign language, the complexity of the child’s spoken 
language, age, and standardized measures of the child’s speech and sign.  They also made 
use of medical records, initial assessments, speech and language therapists, and direct 
observations to complement their decisions (Table 12). 
Table 11  Modifications to the ADOS when Administered to Children who are Deaf 
or Hard of Hearing  Other – suspected incorrect scoring of signs as gestures by raters. 
Multiple selections made by more than one participant. 
 
Modifications when administering the ADOS 
Consider signs as equivalent to “words” 9 
Modify tasks 6 
Modify interpretation of scoring criteria for particular items 5 
Modify materials 3 
Omit tasks 1 
Other 1 
Modify scoring algorithm 0 
 
Table 12  Factors in Selecting a Module of the ADOS when Assessing Children who 
are Deaf or Hard of Hearing  Other – language profile.  Multiple selections made by 
more than one participant. 
 
ADOS module selection factors 
Complexity of sign language 10 
Complexity of spoken language 8 
Age of the child 4 
Standardized measurement of spoken language 3 
Standardized measurement of sign language 3 
Other  1 
 
Task modifications 
Task modifications in each module are reported in Table 13.  Six respondents 
reported having administered the Toddler Module, and every task item was modified by 
at least one participant.  Three respondents reported they modified the tasks, but the most 
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common modification – three responses – was the response to name task.  Also, two 
reported modifications to response to joint attention.  
Ten respondents reported having administered Module 1 and six respondents 
made modifications to the tasks.  Six participants reported modifying the response to 
name task, three altered the response to joint attention, and two modified the task of 
functional and symbolic imitation.  
Nine respondents reported having administered Module 2 and seven respondents 
modified tasks.  Five respondents reported modifying the response to name task, four 
modified the conversation task, and three for the demonstration task.  There were two 
participants who adhered to the manual and two respondents modified each of the 
following tasks: make-believe play, joint interactive play, response to joint attention, and 
telling a story from a book.  
For Module 3, eight respondents reported having administered the module and six 
reported they made modifications.  Two also reported adhering to the manual while three 
respondents reported modifying each the demonstration task and conversation and 
reporting task.  There were two entries each for modification of the following tasks: 
creating a story, joint interactive play, and make-believe play.   
Seven participants had administered Module 4 and four reported modifying the 
tasks.  Three respondents modified the task of conversation and reporting whereas two 
professionals modified each of these tasks: telling a story from a book, description of a 
picture, and demonstration task.  Although a number of modifications were made to the 
standardized procedures of the ADOS, only two professionals reported omitting the 
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response to name task while six did not report omitting any items and one reported 
altering the response to name task rather than omitting it.  
Table 13  Modified Tasks in Each Module  The number of respondents who reported 
modifying each of the task is shown  
 
Toddler Module Module 1 
Does not administer 5 Response to name 6 
Response to name 3 None – strictly adhere to manual 3 
None – strictly adhere to manual 3 Response to joint attention 3 
Response to joint attention 2 Functional and symbolic imitation 2 
Bubble play 1 Bubble play 1 
Anticipation of routine with objects 1 Anticipation of routine with objects 1 
Anticipation of social routine 1 Response to social smile 1 
Free play 1 Anticipation of social routine 1 
Responsive social smile 1 Free play 1 
Bath time 1 Birthday party 1 
Functional and symbolic imitation 1 Snack 1 
Snack  1 Does not administer 1 
Blocking play 1   
Module 2 Module 3 Module 4 
Response to name 5 Conversation and 
reporting 
3 None – adhere strictly to 
manual 
3 
Conversation 4 Demonstration task 3 Conversation and reporting 3 
Demonstration task 3 Make-believe play 2 Telling a story from a book 2 
Make-believe play 2 Joint interactive play 2 Description of a picture 2 
Joint interactive play 2 None – adhere strictly to 
manual 
2 Demonstration task 2 
Telling a story from a book 2 Creating a story 2 Does not administer 2 
Response to joint attention 2 Does not administer 2 Social difficulties and 
annoyance 
1 
None – adhere strictly to 
manual 
2 Cartoons 1 Emotions 1 
Description of a picture 1 Construction task 1 Construction task 1 
Construction task 1 Emotions 1 Cartoons 1 
Free play 1 Social difficulties and 
annoyance 
1 Break 1 
Birthday party 1 Break 1 Daily living 1 
Snack 1 Friends and marriage 1 Friends, relationships, and 
marriage 
1 
Anticipation of routine with 
objects 
1 Loneliness 1 Loneliness 1 
Bubble play 1 Description of a picture 1 Plans and hopes 1 
Does not administer 1 Telling a story from a 
book 
1 Creating a story 1 
    Current work or school 1 
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Scoring of the ADOS 
Results showed that the scoring of the ADOS is sometimes affected by 
communication modality differences.  However, four participants noted that they strictly 
adhere to the scoring guidelines and use the algorithm.  Two participants who adhered to 
the algorithm and guidelines also noted that they interpret signs as words and other 
informal signs as gestures; three other respondents considered signs as words as well.  
One participant did not use the scoring algorithm with this population.  Three other 
participants reported using the guidelines to help score gestures though they followed the 
algorithm less strictly.   
Seven respondents reported that the ADOS was very useful in differentiating 
autism spectrum disorders among children who are deaf or hard of hearing.  On the other 
hand, two said that it was moderately useful and two others rated it as only somewhat 
useful in particular instances.  The participants reported that the ADOS had many 
strengths, mainly in its structured activities which allow them to focus on key diagnostic 
features.  They also reported that the ADOS had its limitations due to the fact that the 
ADOS is not designed to be used with deaf and hard of hearing individuals. 
A closer look at respondents  
 Eleven of the respondents who reported using the ADOS to assess deaf or hard of 
hearing children for autism completed the survey and provided information about their 
clinical practices.  Table 14 lists these respondents and some important background 
information.  The most experienced respondents were R3, R6, R8, and R11, each of 
whom had more than 20 years of experience working with autistic individuals, though in 
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different professions.  Subjects R3 and R11 had more than 20 years of experience 
working with deaf or hard of hearing individuals while R6 and R8 had less than 15 years.  
These four reported having intermediate sign language skills; however, R3 reported 
rarely using an interpreter whereas the other three reported frequent usage.  These four 
experienced respondents also had been trained differently on the ADOS.  R8 had received 
clinical reliability training, R6 had attained research reliability, R3 had received 
supervised training, and R11 had attained both research reliability and supervised training 
on the ADOS.  R3 and R11 had both received specialized training program and 
supervised internship or postdoctoral training in deafness whereas R6 had received 
supervised internship or postdoctoral training in deafness.  R8 did not indicate method of 
training. 
Among these most experienced respondents, R3 and R8 reported the most task 
modifications.  For example, R3 reported having administered the Toddler Module, 
Modules 1 and 2 and modified tasks such as response to name, response to joint attention, 
and conversation.  R8 administered all modules and reported modifying every task.  R11 
reported administering Modules 1, 2, and 3 and modifying tasks like response to name, 
demonstration, and telling a story from a book.  By contrast, R6 reported no 
modifications.  Regarding scoring, neither R6 nor R8 used the scoring algorithm with this 
population.  R3 reported the modification of considering signs as words, and R11 
reported strictly adhering to the guidelines. 
Other than R3 and R8, the respondents who reported the most task modifications 
throughout the modules were R4 and R5.  Unlike other respondents, R4 had received on-
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the-job training in deafness whereas R5 had had a supervised internship or postdoctoral 
training.  In addition, R4 had attained research reliability in ADOS training and R5 had 
been trained informally and by supervision, as well as attaining clinical reliability.  R4 
reported having administered Modules 1, 2, and 3 and made modifications to response to 
name, response to joint attention, functional and symbolic imitation, make-believe play, 
creating a story, and joint interactive play.  R5 reported having administered all modules 
and made modifications to response to name, conversation, conversation and reporting.  
R4 reported an omission of the response to name task when administering the ADOS to 
deaf or hard of hearing children.  In addition, both R4 and R5 reported counting signs as 
words when scoring the assessment.  
R7 and R10 reported strict adherence to ADOS procedures and the scoring 
algorithm.  However, R7 reported omitting the response to name task.  R7 had received 
specialized training in deafness and clinical reliability in ADOS.  R10 reported training in 
deafness through classes, workshops, and working with the deaf and hard of hearing 
community and had attained research reliability on the ADOS. 
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Table 14  Brief Profiles of Respondents who Completed the Survey  A brief 
background for the 11 respondents with experience using the ADOS with deaf or hard of 
hearing children.  Hearing status: HH – hard of hearing, H – hearing, D – deaf 
 
Years of experience Label Hearing 
status 
Profession Sign 
language 
proficiency Overall 
practice 
Deaf 
or hard 
of 
hearing 
ASD 
Frequency of 
working with 
ASD/Interpreters 
R1 HH Clinical 
psychologist 
Fluent 5-9 yrs 10-14 
yrs 
10-14 
yrs 
Frequently 
/Occasionally 
R2 H Clinical 
psychologist 
Not 
Proficient 
1-4 yrs 1-4 yrs 1-4 
yrs 
Somewhat Often 
/Frequently 
R3 H Clinical 
psychologist 
Intermediate 20+ yrs 20+ 
yrs 
20+ 
yrs 
Frequently 
/Rarely 
R4 H Clinical 
psychologist 
Intermediate 20+ yrs 1-4 yrs 10-14 
yrs 
Frequently 
/Frequently 
R5 H Clinical 
psychologist 
Fluent 15-19 
yrs 
15-19 
yrs 
10-14 
yrs 
Somewhat Often 
/Occasionally 
R6 HH School 
Psychologist 
Intermediate 20+ yrs 5-9 yrs 20+ 
yrs 
Somewhat Often 
/Frequently 
R7 D School 
Psychologist 
Fluent 15-19 
yrs 
15-19 
yrs 
15-19 
yrs 
Frequently 
/Rarely 
R8 H Psychiatrist Intermediate 20+ yrs 10-14 
yrs 
20+ 
yrs 
Frequently 
/Frequently 
R9 H Psychiatrist Intermediate 15-19 
yrs 
5-9 yrs 10-14 
yrs 
Frequently 
/Frequently 
R10 H Diagnostician Intermediate 10-14 
yrs 
10-14 
yrs 
10-14 
yrs 
Frequently 
/Always 
R11 H Speech 
Pathologist 
Intermediate 20+ yrs 20+ 
yrs 
20+ 
yrs 
Somewhat Often 
/Frequently 
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DISCUSSION 
The purpose of this research was to learn how deaf or hard of hearing children are 
assessed for autism.  The importance of an accurate diagnosis is complicated by the fact 
that current instruments are not designed for use with deaf or hard of hearing children.  
This study utilized a survey to understand how clinicians evaluate deaf or hard of hearing 
children for autism, more specifically, especially the ADOS.  Since the ADOS is 
considered the gold-standard diagnostic instrument but has not yet been adapted for deaf 
children, clinicians must be cautious in their administration of the ADOS.  If 
modifications are made when assessing deaf or hard of hearing children for autism, it is 
important to understand how and why clinicians are making such modifications.  
Of the 21 respondents who had experience with both deaf or hard of hearing and 
autistic populations, the 11 respondents listed in Table 13 had used the ADOS for their 
assessments and thus merit more in-depth analysis. 
Professional background  
 The backgrounds of respondents provide an understanding of the expertise level 
for assessing autism in deaf or hard of hearing children.  The respondents’ diverse 
professions indicate that the assessment is not limited to a single profession.  However, 
out of eight clinical psychologists that began the survey, five had the experience of 
assessing deaf or hard of hearing children for autism using the ADOS.  On the other 
hand, although many school psychologists had experience in this assessment as well, only 
two of 11 school psychologists utilized the ADOS.  This suggests the ADOS is 
administered to deaf or hard of hearing children more frequently in a clinical setting since 
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other respondents with this experience were psychiatrists, a diagnostician, and a speech 
pathologist, all of whom worked in mental health facilities or hospitals.    
Training and support for administering ADOS to deaf or hard of hearing children 
 The assessment of autism in deaf or hard of hearing children requires knowledge 
and training in both fields.  Six of the 11 respondents in Table 13 had attained clinical 
reliability in ADOS training, four had attained research reliability, and one had received 
supervised training.  There was no evident correlation between the type of ADOS training 
and the profession for these respondents.  Their training in deafness was also similarly 
varied, where five were trained by supervised internships or postdoctoral trainings.  The 
lack of pattern in training suggests that there is no one set training regimen to evaluate 
deaf or hard of hearing children for autism. 
 Besides being trained in the ADOS and deafness, the skill that all respondents 
except R2 share was their sign language skill, where every respondent possessed 
intermediate level proficiency at the minimum.  It can be inferred that sign language is an 
integral part of a clinician’s skill set in evaluating the deaf or hard of hearing for autism.  
But despite the respondents’ skills, third-party interpreters were part of the assessments. 
Only R3 and R7 reported rarely working with interpreters and others worked with them at 
least occasionally.  In addition, seven respondents reported administering the ADOS 
using an interpreter.  However, only two respondents clarified that the third-party was 
trained to administer the ADOS.  Both autism and deafness require in-depth 
understandings of their development and manifestations; fluency in both is necessary for 
an accurate diagnosis.  Therefore, either a gap in direct communication between the 
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administrator of the ADOS and the deaf or hard of hearing children or a gap in ADOS 
fluency can increase the margin for misdiagnosis.  
Clinicians’ approaches to administering the ADOS 
 Language modifications are made to the administration of the ADOS due to the 
different communicative modality of deaf or hard of hearing individuals.  However, each 
administrator may approach the modifications of the ADOS differently, an undertaking 
that de-standardizes the diagnostic tool since it is not designed for use with deaf or hard 
of hearing individuals.  Three participants reported they strictly adhered to procedures 
and those who did not adhere strictly, gathered clinically useful information instead.  The 
clinical impression is important in autism assessments and can be beneficial in the 
reduction of diagnostic errors (Molloy et. al., 2011).  The interactions between assessor 
and children have qualitative value that should be considered in combination with the 
numeric score from the assessment.  The survey revealed that the respondents valued 
clinical information, although clinical impression relies on the assessor’s knowledge of 
deafness and autism as well. 
Module selection factors 
Module selection for the ADOS is critical to an accurate diagnosis of autism.  
Selection of the wrong module could lead to false positives on the one hand, if a module 
is selected that is above the subject’s ability level, or false negatives on the other hand, if 
the module selected is below the subject’s ability level.  Normally, expressive (spoken) 
language is the important determinant factor for selecting a module rather than just age or 
other intelligence measures (Lord et al., 2000).  Each module is designed for and is 
 39 
distinguishable by different speech abilities.  For example, Module 2 is appropriate for 
those with phrase speech and Module 3 is for fluent speech.  The survey showed that – 
contrary to the instrument’s official instructions – in practice clinicians interpreted the 
term expressive language to include sign and speech when applied to deaf or hard of 
hearing individuals.  All respondents considered both the complexity of the child’s sign 
language and speech as factors for module selection, and many counted signs equal to 
words, contrary to the ADOS’ directions.  However, R6 and R10 did not consider signs 
equal to words, demonstrating that the module selection process lacks uniformity among 
clinicians when administered to the deaf or hard of hearing.  The consideration of signs as 
words will lead to a more appropriate module selection since failing to consider signs as 
words will result in selection of a module that underestimates their language abilities, 
yielding a potential for misdiagnosis.  The lack of uniformity about whether to consider 
signs as words emphasizes the need for adapting the ADOS for hearing impaired 
individuals, in order to prevent misdiagnosis.    
Task modifications  
 The ADOS modules share some common basic tasks and become increasingly 
demanding, particularly with regard to language.  Modules 1, 2, and Toddler share 
similar tasks and were similarly modified by the respondents.  As reported in Table 12, 
the response to name task was modified by the greatest number of respondents in 
Modules 1, 2, and the Toddler Module.  The other task that was commonly modified in 
those three modules was the response to joint attention.  Additionally, other modified 
tasks in Module 2 were make-believe and joint interactive play, conversation, 
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demonstration task, and telling a story from a book.  The tasks modified in Module 3 
included: make-believe and joint interactive play, demonstration task, conversation and 
reporting, and creating a story.  Tasks modified in Module 4 included telling a story from 
a book, describing a picture, conversation and reporting, and the demonstration task. 
 Many tasks that were adapted in the ADOS were those that require auditory skills 
or speech.  For example, the response to name task was modified in Modules 1, 2, and 
Toddler by six, five, and three respondents, respectively.  The ADOS instructs the 
administrator to observe the child’s response to the auditory calling of their name.  The 
evaluator is provided with a hierarchy of stimuli that mainly rely on vocal delivery.  Strict 
adherence to this task is not suitable for children who are deaf or hard of hearing; 
therefore, clinicians modified or omitted this task.  Since the ADOS is not designed for 
use with deaf or hard of hearing individuals, there is no standard procedure on how to 
administer the task to this population.  This modification of procedures can have an affect 
on scoring and diagnosis.  Since it is likely that all deaf or hard of hearing children will 
fail the response to name task, regardless of whether or not they have autism, adhering to 
the procedures could result in a false higher scoring of the task.  Therefore, a deaf or hard 
of hearing individual will likely score a 3 for the failure to respond following vocal 
attempts.  
 Another task that was modified by at least two respondents in Modules 1, 2, and 
Toddler was the response to joint attention.  Although the task is designed to observe the 
individual’s ability to follow eye gaze or pointing, the evaluator’s speech can be a part of 
the task as well.  However, the ADOS instructs the evaluator to disregard the children’s 
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ability to understand speech that may have been used to gain the children’s attention prior 
to pointing or shifting gaze.  Therefore, it can affect the overall success of the task if 
clinicians adhere strictly to procedures.  Vocal production as a means to gain attention 
will not elicit a response from the deaf or hard of hearing and can result in a score of 3 for 
the task, which could falsely inflate ASD score as well.  
 Additionally, the conversation and conversation and reporting tasks were 
modified in Modules 2, 3, and 4.  Both tasks focus on the observation of how the child 
responds and partakes in a back-and-forth conversation.  In particular, the conversation 
and reporting task also observes other features of communication like gestures, facial 
expressions, and intonations.  The coding section for these tasks limit the clinicians to 
only consider verbally reciprocated conversation, suggesting nonverbal reciprocity to be 
coded in a different section under the reciprocal social interaction category.  A score of 3 
will be applied to the child’s conversation task if a clinician were to strictly adhere to 
procedures, which describes the child as having little communicative speech.  However, 
nine respondents reported considering signs as words; thus, these respondents may 
choose to score the conversation task differently.  By adhering to procedures, a score of 0 
is given for the nonverbal communication coding but if signs are interpreted as words, 
score will increase. 
 Make-believe play and joint interactive play are tasks designed for the 
observation of imaginative play, interaction, and involvement of others.  Besides being an 
opportunity to observe spontaneous communication, the tasks are useful in the 
observation of imagination and creativity.  The coding of spontaneous communication 
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can be falsely higher due to strict adherence; in addition, imagination and creativity 
coding recommends evaluating by looking at the use of objects or their verbal 
descriptions.  Since verbal description plays a role in the scoring, strict adherence to the 
protocol could result in an inflated score for imagination and creativity as well.  The 
contribution to the autism score due to strict adherence to procedures for tasks such as 
response to name, response to joint attention, conversation, and conversation and 
reporting skews the diagnostic process and could increase the possibility of misdiagnosis. 
 When administering the ADOS to deaf or hard of hearing individuals, the 
clinicians in the sample either considered signs equivalent to words or to gestures; the 
first choice representing the practice of modifying the task and the latter representing 
strict adherence to the protocol.  Tasks such as demonstration and telling stories are 
normally designed to elicit both speech and gestures.  However, the observed signs are 
seen as noncommunicative gestures if a clinician adheres to procedures and does not 
consider signs as words.  In the language and communication category of the ADOS, a 
score of 8 is given when there is no vocalization to score.  For example, the level of non-
echoed language in Module 1 assesses the child’s ability to produce words; a deaf child 
who cannot vocalize words would be given a score of 8 for having no words.  The 
algorithm converts a score that is not 0-3 to a score of 0, which renders the result to be 
normal.  Additionally, coding for speech abnormalities of deaf or hard of hearing children 
without speech also results in a score of 8, which effectively means there is no speech 
abnormality after being converted to 0.  In this case, by strictly adhering to procedures, 
the scoring appears to be normal though it is likely not so.   
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In addition to deciding whether to modify tasks, clinicians must also decide 
whether to strictly adhere to the scoring and the algorithm.  Four respondents reported 
they adhere to the guidelines whereas five reported the only change was they considered 
signs to be words and made appropriate changes.  Whether they are tasks or the scoring 
of the ADOS, the modifications that clinicians make are individual decisions.  Since the 
ADOS is not designed for use with deaf or hard of hearing individuals, there is no 
uniform guideline for such application.  This non-standardization of the ADOS widens 
the margin for misdiagnosis.  The ADOS is a structured assessment that provides 
clinicians with the ability to conduct a thorough evaluation, and the adaptations made for 
deaf or hard of hearing individuals impact the validity of their diagnoses.  
Respondents and their modifications  
R8 reported the most task modifications, most likely due to the consideration of 
signs are equal to words.  As a result, this respondent considered the entire module had 
been modified.  Although the respondents modified many tasks, R7 and R10 were 
respondents who strictly adhered to procedures.  Interestingly, the two respondents had 
very different backgrounds in profession, training, and hearing status.  R7 also reported 
rarely working with interpreters, whereas R10 reported frequently working with 
interpreters.  However, among those who reported the most modifications were three 
clinical psychologists and one psychiatrist.  Aside from the same professions, these 
respondents differed in their training and experience.  Additionally, those who are most 
experienced did not share common task modifications.  The lack of pattern between the 
respondents and their modifications further suggests the non-uniformity and non-
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standardization of administering the ADOS to deaf or hard of hearing individuals.  These 
respondents showed that it is important for clinicians to be trained and be experienced in 
both deafness and autism.  Nonetheless, the survey revealed that an adaptation of the 
ADOS for use with the deaf and hard of hearing is needed.  
Conclusion 
 The goal of this research was to understand the basic approaches to assessing deaf 
or hard of hearing children for autism.  The respondents’ years of experience and training 
demonstrated the level of expertise necessary for those who evaluate deaf or hard of 
hearing individuals for autism.  Despite these backgrounds, the use of interpreters to help 
administer the ADOS revealed a possible gap in the accuracy of an assessment.  
Administering the tool through an interpreter emphasizes the importance of appropriate 
training in deafness and autism and how important it is for one to be experienced in both 
fields.  In addition, module selection is critical for an accurate diagnosis when 
administering the ADOS.  Since expressive language is the factor that determines the 
appropriate module, clinicians consider the complexity of sign language to help define 
the child’s expressive language.  Also, one of the most important modifications is when 
clinicians consider signs equal to words when administering the ADOS to deaf or hard of 
hearing children.  Both of these modifications are in direct conflict with the official 
ADOS manual, but they are modifications that should be useful in determining a more 
accurate diagnosis until the instrument is properly modified and adapted for this 
population.   
The assessment itself is also subject to modifications that vary amongst clinicians 
 45 
since there are no standardized guidelines on how to administer the tool to deaf or hard of 
hearing individuals.  The tasks that were modified rely on the auditory abilities of the 
children as well as their ability to communicate.  If signs are not considered equal to 
words, the child will be seen as lacking communicative abilities and will affect the ASD 
score.  On the other hand, different clinicians may make different modifications.  The end 
result of these adaptations and adherence to procedures is possible false reporting and 
scoring of behaviors; both can result in an over- or under-diagnosing children with 
autism.  Regardless, the ADOS provides a semi-structured assessment plan that elicits 
sufficient social responses to evaluate for autism.  However, the tool still has to be 
adapted and standardized to be suitable with children who communicate visually. 
 Although this research has revealed useful information about assessing deaf or 
hard of children for autism, there are limitations and much room for further research.  
The first limitation is that some respondents did not provide an answer to some items 
although they sufficiently responded to be considered complete.  For example, one 
respondent did not respond to modifications to Module 3 and 4 but all other items were 
answered.  A requirement to mark an answer for all items would yield a more complete 
picture of their practices.  Perhaps, the research could also benefit from in-depth 
interviews of clinicians with the most experience with deafness, autism, and the ADOS. 
Since the depth of responses may have been limited by the nature of the Internet, further 
insights could be revealed from interviews.  In addition, this research could benefit from 
more information about the interpreters with whom the clinicians work.  The survey 
revealed the clinicians’ levels of expertise to ensure they are knowledgeable about both 
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topics.  But the lack of the same information about the interpreters yields a small gap in 
the results.   
 The responses to the survey indicated that clinicians make a range of 
modifications to the ADOS when administering to deaf or hard of hearing children, 
which results in the non-standardization of the tool.  However, the project also revealed 
the importance of clinical observations.  This research emphasizes the importance of 
being knowledgeable about both topics in order to accurately work with this subgroup.  
Subsequently, it is also important that the interpreters who work clinicians are adequately 
familiar with the ADOS and autism to prevent errors.  Without the proper tools, more 
weight is put on clinical impressions, and interpreters should be properly trained in order 
to prevent errors when there is a transfer of information.  The reliance on interpreters 
should also induce more safeguards against miscommunication that can lead to 
misdiagnosis.  
 The survey has opened up many opportunities to further pursue answers and 
common practices regarding this topic.  This research hopes to spark other studies to 
further knowledge about autistic deaf or hard of hearing individuals.  The ADOS proves 
to be a powerful tool in autism assessments but it is unfit for this population in its current 
form.  More research is warranted in order to learn whether more weight should be placed 
on sign language or speech when assessing their expressive language for appropriate 
module selection.  In addition, this research identified the crucial question of whether to 
consider signs equal to words when administering the ADOS.  Presently, the ADOS helps 
in characterizing and recognizing how autism affects an individual’s speech.  Further 
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research to answer this question will contribute to the knowledge of communication in 
autistic individuals and also lead to more research on how autism affects sign language.  
This information will hopefully contribute to a standardized tool to assess deaf or hard of 
hearing children for autism. 
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APPENDIX I 
Survey of Professionals Who Work with Children Who Are Deaf and Hard of 
Hearing 
 
1. The purpose of this research project is to understand how professionals are using 
autism assessment instruments with children who are Deaf or hard-of-hearing. This is a 
research project being conducted by Aaron Shield, Ph.D. at Boston University and 
Deborah Mood, Ph.D. at the University of Colorado-Denver. You are invited to 
participate in this research project because you work both with children who are deaf or 
hard of hearing and children with autism. 
 
Your participation in this research study is voluntary. You may choose not to participate. 
If you decide to participate in this research survey, you may withdraw at any time. If you 
decide not to participate in this study or if you withdraw from participating at any time, 
you will not be penalized. 
 
The procedure involves filling an online survey that will take between 10 and 40 minutes, 
depending on your experience with children who are deaf and hard of hearing and the 
level of detail you provide. Your responses will be confidential. The survey questions 
will be about your professional background and experience as well as your use of 
particular autism assessment instruments. 
 
The main risk of allowing us to use and store your information for research is a potential 
loss of privacy. We will do our best to keep your information confidential. All data is 
stored in a password protected electronic format. To help protect your confidentiality, the 
surveys will not contain information that will personally identify you other than your 
email address. We will ask you to provide a valid email address. This will be collected 
for the purpose of entering you into a drawing for the Visa gift card, and, if you choose, 
for contacting you for a follow-up interview. Your email address will not be used for any 
other purpose and will be stored separately from the questionnaire. The results of this 
study will be used for scholarly purposes only and may be shared with Boston University 
representatives. 
 
There are no benefits to you from taking part in this study. Others may benefit in the 
future from the information that is learned in this study. This study may help inform the 
adaptation of current autism assessment instruments for children who are deaf or hard of 
hearing. 
 
We will contact some subjects to see if they want to take part in a follow-up interview via 
telephone or Skype. If we ask you to take part in the follow-up interview, we will have 
you sign a separate consent form. Taking part in the follow-up interview is optional (not 
required). You can still take part in this study even if you don’t agree to take part in the 
follow-up interview. Do you agree to let us contact you about the taking part in the 
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follow-up interview? 
• yes 
• no 
 
2. If you have any questions about the research study, please contact Aaron Shield at 
ashield@bu.edu or 617-358-6711. If you have any questions about your rights as a 
research subject or want to speak with someone independent of the research team, you 
may contact the Boston University IRB directly at 617-358-6115. This research has been 
reviewed according to Boston University IRB procedures for research involving human 
subjects. 
 
ELECTRONIC CONSENT: Please select your choice below. Clicking on the "agree" 
button below indicates that: 
• you have read the above information 
• you voluntarily agree to participate 
• you are at least 18 years of age 
 
If you do not wish to participate in the research study, please decline participation by 
clicking on the "disagree" button. 
 
• agree    
• disagree 
 
Background Information 
The following questions relate to your background and professional experience. 
 
3. Are you: 
• Female 
• Male 
4. Are you: 
• Deaf 
• Hearing 
• Hard of hearing 
• a CODA 
• Late-deafened 
• Other (please specify) 
 
5. Which category below includes your age? 
• 20-29 
• 30-39 
• 40-49 
• 50-59 
• 60-69 
• 70+ 
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• I prefer not to say 
 
*6. Which of the following best describes your profession? 
• School Psychologist 
• Clinical Psychologist 
• Diagnostician 
• Mental Health Counselor/MFT/Therapist 
• Psychiatrist 
• Speech-Language Pathologist 
• Audiologist 
• Counselor 
• Social Worker 
• Teacher of the Deaf 
• Other (please specify) 
 
7. In which of the following settings do you work? Select all that apply. 
• Public schools -- general education 
• Public schools -- mainstreamed deaf program 
• Public school -- other special ed program 
• Day or residential school for the deaf 
• Mental health facility 
• Private or nonpublic school 
• University 
• Vocational rehabilitation 
• Private practice 
• Hospital 
• Other (please specify) 
 
8. What is the highest degree you have received? 
• Less than high school degree 
• High school degree or equivalent (e.g., GED) 
• Some college but no degree 
• Associate degree 
• Bachelor degree (BA) 
• Master's degree (MA/MS) 
• Specialist degree (MA +) 
• Research doctorate (Ph.D.) 
• Medical doctorate (M.D.) 
• Other (please specify) 
 
9. How many years of experience do you have in your practice overall? 
• 1-4 years 
• 5-9 years 
• 10-14 years 
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• 15-19 years 
• 20+ years 
 
10. What ages do you work with? Select all that apply. 
• Infants and toddlers (age 0-3) 
• Early childhood (age 3-6) 
• Elementary (age 6-11) 
• Middle school (age 11-14) 
• High school (age 14-22) 
• Young adults, post-high school (18-25) 
• Adults 25+ 
• Other (please specify) 
 
Deafness-related experience 
The following questions relate to your experience working with individuals who are Deaf 
and hard of hearing. 
 
11. How many years of experience do you have working with Deaf or hard of hearing 
individuals? 
• 1-4 years 
• 5-9 years 
• 10-14 years      
• 15-19 years     
• 20+ years 
 
12. How often do you work with individuals who are Deaf or hard of hearing? 
• Never 
• Rarely (1 per year or less) 
• Occasionally (every 3-4 months) 
• Somewhat often (nearly every month) 
• Frequently (Every month) Other (please specify) 
 
13. What type of training did you receive in deafness? (Please select all that apply.) 
• Specialized training program in deafness (e.g., Gallaudet, Rochester Technical 
Institute, etc.) 
• Generalist graduate training program 
• Supervised internship/postdoctoral training in deafness 
• Family experience (grew up in a family with members who are Deaf/hard of 
hearing) 
• I am deaf/hard of hearing 
• Other (please specify) 
 
14. How would you describe your proficiency in American Sign Language? 
• Fluent or native 
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• Intermediate, conversational 
• Basic, survival level 
• I am not proficient in sign language. Other (please specify) 
 
15. How often do you use a sign language interpreter in your professional contacts with 
Deaf individuals? 
• Always 
• Frequently 
• Occasionally 
• Rarely or never 
 
Autism-related experience 
The following questions relate to your experience in the field of autism. 
 
16. How many years of experience do you have working with individuals with an autism 
spectrum disorder? 
• 1-4 years 
• 5-9 years 
• 10-14 years 
• 15-19 years 
• 20+ years 
 
17. How often do you work with individuals with an autism spectrum disorder? 
• Never 
• Rarely (1 per year or less) 
• Occasionally (every 3-4 months) 
• Somewhat often (nearly every month) 
• Frequently (Every month) 
• Other (please specify) 
 
*18. Do you ever screen or assess children who are deaf or hard of hearing for a possible 
autism spectrum disorder? 
• Yes 
• No 
 
19. Which of the following instruments do you use when assessing for an autism 
spectrum disorder with a child who is deaf or hard of hearing? Select all that apply. 
• ADOS - Autism Diagnostic Observation Schedule 
• ADI-R - Autism Diagnostic Interview- Revised 
• SCQ - Social Communication Questionnaire 
• SRS - Social Responsiveness Scale 
• CARS2 - Childhood Autism Rating Scale 
• GARS2 - Gilliam Autism Rating Scale 
• DSM-IV checklist 
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• Developmental/Clinical Interview 
• Other (please specify) 
 
Use of ADOS 
The following questions will specifically address your use of the ADOS. If you do not 
use the ADOS, please answer 'no' to the next question. 
 
*20. Do you ever use the ADOS? 
• Yes 
• No 
 
21. What level of ADOS training do you have? Select all that apply. 
• Informal - I read the manual 
• Research reliability - I've attained scoring reliability with a certified ADOS trainer 
• Clinic reliability - I've completed the WPS training or its equivalent 
• Supervised training experience (please specify in the "other" comment field) 
• Other (please specify) 
•  
ADOS with children who are deaf or hard of hearing 
The following questions have to do with your use of the ADOS with children who are 
deaf or hard of hearing. Please answer these questions with as much detail as possible. 
 
22. For children with which of the following communication modalities do you 
administer the ADOS? Please check ALL that apply. 
• Spoken language (e.g., spoken English) 
• Spoken/verbal language paired with sign language (Total Communication, TC) 
• American Sign Language (ASL) 
• Cued Speech 
• Other (please specify) 
 
23. When administering the ADOS to children who use a visual communication system 
(e.g., ASL or another version of sign language), do you: (please check all that apply) 
• Communicate directly with the child matching their communication mode 
• Administer the ADOS using an interpreter 
• Other (please specify) 
 
24. When selecting which ADOS module to administer to a child who is deaf or hard of 
hearing, do you base your decision on: 
• The complexity of the child's spoken language 
• The complexity of the child's sign language use 
• The age of the child 
• Standardized measurement of the child's spoken language 
• Standardized measurement of the child's sign language 
• Other (please specify) 
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25. When you administer the ADOS to child who is deaf or hard of hearing, do you: 
• Gather clinically useful information, but do not strictly adhere to standardized 
procedures 
• Strictly adhere to standardization procedures 
• Other (please specify) 
 
26. When you administer the ADOS to a child who is deaf or hard of hearing, do you 
make any of the following modifications (select all the apply): 
• Consider signs as equivalent to "words" 
• Modify materials 
• Omit tasks 
• Modify tasks 
• Modify interpretation of scoring criteria for particular items 
• Modify scoring algorithms 
• Other (please specify) 
 
Modifications of modules 
The following questions relate to your use of specific modules of the ADOS with 
children who are deaf or hard of hearing. 
 
27. TODDLER MODULE: Which of the following Toddler Module activities do you 
MODIFY when administering them to children who are deaf or hard of hearing? 
Please use the comment box to indicate HOW you modify EACH activity that you check. 
• None - I adhere strictly to the manual 
• Free play 
• Blocking toy play 
• Response to name 
• Bubble play 
• Anticipation of a routine with objects 
• Anticipation of a social routine 
• Response to joint attention 
• Responsive social smile 
• Bath time 
• Functional and symbolic imitation 
• Snack 
• I do not administer the Toddler Module 
• Other (please specify) 
• Comments: 
 
28. MODULE 1: Which of the following Module 1 tasks do you MODIFY when 
administering them to children who are deaf or hard of hearing? Please use the comment 
box to indicate HOW you modify EACH activity that you check. 
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• None - I adhere strictly to the manual 
• Free play 
• Response to name 
• Response to joint attention 
• Bubble play 
• Anticipation of a routine with objects 
• Responsive social smile 
• Anticipation of a social routine 
• Functional and symbolic imitation 
• Birthday party 
• Snack 
• I do not administer Module 1 
• Comments: 
 
29. MODULE 2: Which of the following Module 2 tasks do you MODIFY when 
administering them to children who are deaf or hard of hearing? Please use the comment 
box to indicate HOW you modify EACH activity that you check. 
• None - I adhere strictly to the manual 
• Construction task 
• Response to name 
• Make-believe play 
• Joint interactive play 
• Conversation 
• Response to joint attention 
• Demonstration task 
• Description of a picture 
• Telling a story from a book 
• Free play 
• Birthday party 
• Snack 
• Anticipation of a routine with objects 
• Bubble play 
• I do not administer Module 2 
• Comments: 
 
30. MODULE 3: Which of the following Module 3 tasks do you MODIFY when 
administering them to children who are deaf or hard of hearing? Please use the comment 
box to indicate HOW you modify EACH activity that you check. 
• None - I adhere strictly to the manual 
• Construction task 
• Make-believe play 
• Joint interactive play 
• Demonstration task 
• Description of a picture 
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• Telling a story from a book 
• Cartoons 
• Conversation and reporting 
• Emotions 
• Social difficulties and annoyance 
• Break 
• Friends and marriage 
• Loneliness 
• Creating a story 
• I do not administer Module 3 
• Comments: 
 
31. MODULE 4: Which of the following Module 4 tasks do you MODIFY when 
administering them to children who are deaf or hard of hearing?  Please use the comment 
box to indicate HOW you modify EACH activity that you check. 
• None - I adhere strictly to the manual 
• Construction Task 
• Telling a Story from a Book 
• Description of a Picture 
• Conversation and Reporting 
• Current Work or School 
• Social Difficulties and Annoyance 
• Emotions 
• Demonstration Task 
• Cartoons 
• Break 
• Daily Living 
• Friends, Relationships, and Marriage 
• Loneliness 
• Plans and Hopes 
• Creating a Story 
• I do not administer Module 4 
• Other (please specify) 
• Comments: 
 
32. When administering the ADOS, which of the following items do you OMIT when 
administering to children who are deaf or hard of hearing? Please check all that apply. 
• None - I do not omit any items 
• Free play 
• Response to name 
• Response to joint attention 
• Bubble play 
• Anticipation of a routine with objects 
• Responsive social smile 
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• Anticipation of a social routine 
• Functional and symbolic imitation 
• Birthday party 
• Snack 
• Construction task 
• Make-believe play 
• Joint interactive play 
• Conversation 
• Demonstration task 
• Description of a picture 
• Telling a story from a book 
• Cartoons 
• Conversation/reporting 
• Interview questions (emotions, social difficulties, friends/marriage/loneliness) 
• Creating a story 
• Comments: 
 
33. For EACH task that you OMIT when administering the ADOS to children who are 
deaf or hard of hearing, please indicate why you choose to omit that task in the comment 
box below (e.g., "response to name" with ASL and auditory/oral children omitted 
because...). 
 
Scoring 
The following questions relate to how you score the ADOS for children who are deaf or 
hard of hearing. 
 
34. When scoring the ADOS for children who communicate primarily using sign 
language, do you: (please check ALL that apply) 
• Strictly adhere to the standardized scoring guidelines and use the scoring 
algorithms as published 
• Interpret signs as words and other non-formal signs as gestures 
• Omit scoring particular items on the algorithm 
• Do not use the scoring algorithms with this population 
• Other (please specify) 
 
35. If you modify scoring criteria and algorithms for children who are deaf or hard of 
hearing, please indicate how in the text box below. 
 
36. Please describe any differences in how you administer and score the ADOS when 
administering it to a child who communicates orally versus a child who communicates 
primarily using sign language. 
 
37. Please rate how clinically useful you perceive the ADOS to be in differentiating 
autism spectrum disorders among children who are deaf or hard of hearing. 
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• Not useful at all - I rarely use it 
• Somewhat useful but only in particular circumstances 
• Moderately useful - with many children who are deaf/hard of hearing 
• Very useful 
• Comments: 
 
38. Please describe what you perceive to be the strengths and usefulness of the ADOS, 
when used with children who are deaf or hard of hearing. 
 
39. Please describe in as much detail as possible the limitations of the ADOS, when used 
with children who are deaf or hard of hearing. 
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